Distribution of nerve growth factor receptor-like immunoreactivity in the adult rat central nervous system. Effect of colchicine and correlation with the cholinergic system--II. Brainstem, cerebellum and spinal cord.
Multiple nuclei and fiber tracts in the adult rat brainstem and spinal cord were found to contain nerve growth factor receptor-related protein, as recognized by the monoclonal antibody 192-IgG. Both cholinergic and non-cholinergic sensory and motor regions demonstrated immunoreactive cell bodies and fibers. Nerve growth factor receptor-immunoreactive cells were seen in the mesencephalic nucleus of trigeminal nerve, superior colliculus, parabrachial, prepositus hypoglossal, raphe, dorsal and ventral cochlear, interstitial nucleus of the vestibular nerve, ambiguus and reticular nuclei, cerebellum and ventral spinal cord. Immunoreactive cells resembling neuroglia were distributed subpially along the superior colliculus. Intracerebroventricular injection of colchicine resulted in significantly increased nerve growth factor receptor immunoreactivity in all previously positive neurons and especially in certain neurons of the cochlear and ambiguus nuclei. It also resulted in the visualization of receptor immunoreactivity in certain neurons which were normally non-immunoreactive including cerebellar Purkinje cells, neurons of the central gray, locus coeruleus, facial, dorsal motor vagal and hypoglossal nuclei. In normal animals, nerve growth factor receptor-immunoreactive fibers and varicosities occurred in the trigeminal nerve nuclei, pontine, vestibular, parabrachial, facial, hypoglossal, dorsal motor vagal, solitary, gracile and cuneate nuclei and spinal cord. Although most fiber-like immunoreactive structures were probably axons and nerve terminals, neuroglial or extracellular localizations could not be excluded in some areas. For example, the medial nucleus of the inferior olive and most cerebellar nuclei contained diffuse non-fibrillar receptor immunoreactivity. The presence of nerve growth factor receptor-like immunoreactivity in cell bodies and fibers of several sensory and motor areas of the adult rat brainstem, cerebellum and spinal cord suggests multifocal actions of nerve growth factor or a nerve growth factor-like substance. Although the degree of overlap between nerve growth factor receptor- and choline acetyltransferase-containing regions in the brainstem is not as great as in the forebrain, our findings suggest a potential influence of nerve growth factor or nerve growth factor-like substances on cholinergic systems outside the forebrain. Furthermore, the disparities which occur imply that non-cholinergic nerve growth factor receptor-containing neurons of the brainstem, cerebellum and spinal cord may be affected by such trophic substances.